from artificial intelligence may help scale up human reasoning to match this scope. Machine learning can identify patterns from massive amounts of quantitative clinical data. Natural language processing can mine clinician notes to extract and analyze keywords. Neither technique represents clinical reasoning in a way that both humans and computers can understand or use. Here we describe constructing SUDO, the substance use disorder ontology, to represent the primary findings of clinical trials on opioid misuse disorders. An ontology represents the concepts and relationships between concepts in a particular domain in a fashion that allows computers to reason about those clinical trials as humans might.
Study Objectives: Surges in patient arrivals put stress on emergency department (ED) resources contributing to increased time-to-provider, increased walk-outs and decreased patient satisfaction. A medical screening exam (MSE) performed by a Providerin-Triage (PIT) has been shown to both aid in early identification of seriously ill patients as well as those with non-critical illness. PIT assessments are frequently encumbered by interruptions as the provider navigates through the physical space of the ED. Research suggests that so-called "task switching" causes disruption in the primary task and may contribute to error. We sought to enhance our MSE process by incorporating digital health / telemedicine during peak hours. Specifically, we compared the Provider-InTriage (PIT) model to a remote Telemedicine medical screening exam (TeleMSE) which had the enhanced capability to quickly navigate between 3 patient triage stations without interruption in work flow. Our hypothesis was that TeleMSE would improve time-toprovider and patient satisfaction while decreasing walk-outs.
Methods: We conducted a retrospective observational study at a single urban academic tertiary care center, with an annual ED census of 96,000 visits. All 3 processes (PIT MSE, single-station TeleMSE and multi-station TeleMSE) were launched sequentially. The following metrics were analyzed: 1) time-to-provider (initial and full) and 2) total number of patients screened per hour. Initial time-toprovider was defined as the time to the PIT MSE or TeleMSE encounter during which the patients had a brief assessment done by a provider who placed necessary orders to initiate care. Full time-to-provider was defined as the time patients saw a local provider who determined the need for further work-up and disposition. Data on ESI (Estimated Severity Index) level, sex, and age were collected to assess for potential confounding.
Results: Data were abstracted from March 1, 2017 -May 31, 2017 June 1, 2017 -September 14, 2017 and September 15, 2017 -December 10, 2017 Study Objectives: Early determination of patient clinical phenotypes may improve accuracy and speed of care in the emergency department. Electronic health record (EHR) patient summaries and face-sheets utilize a small fraction of the individualized data available -new techniques to computationally summarize diverse historical EHR data are needed. Here, we provide a proof-of-concept study for algorithm-based patient phenotype discovery and disposition stratification from emergency department EHRs at time of nurse triage.
Methods: This retrospective study included emergency department visits between March 2014 and July 2017 from 3 emergency departments that resulted in either admission or discharge. A total of 972 variables were extracted per patient emergency department visit, including demographics, chief complaint, historical vitals, labs, and medications. Two mathematical approaches were used to computationally summarize patient data using dimensionality reduction: principal component analysis (PCA) and deep learning autoencoders. Patient disposition, either admission or discharge to home, and triage score by emergency severity index were withheld from this computational analysis. These approaches were used to produce 2 types of summaries for each patient: a 2 variable metric visualized by scatterplot and a 32 variable metric intended to enable discovery of refined patient features. Patient phenotype groups were determined by clustering these summarized patient data.
Results: A sample of 100,000 patient visits were used in the analysis, with an overall admission risk of 30.0%. Summarization of the historical and triage information with 2 variables and subsequent visualization revealed 2 predominant patient phenotypes computationally stratified by admission risk (Figure) . The high-risk group had admission rates of 58.4% and 55.4% by PCA and autoencoder analysis, respectively, while the low risk group had rates of 15.0% and 18.9%. There was an inter-method agreement of k ¼ 0.80. We observed numerous refined patient phenotype clusters using the 32 variable metric. These groups differed in admission risk (range: 8.9% to 68.5%), and also stratified by patient characteristics. For example, one group included young (40.0 yr versus 49.8 yr dataset average), male (100% versus 44.8% dataset average), frequent emergency department utilizers (5.4 visits/yr versus 3.3 visits/yr dataset average). Admissions rates within these phenotype subgroups correlate with known risk factors including age (r ¼ 0.92) and triage score (r ¼ -0.93).
Conclusions: Computationally-guided patient phenotyping risk stratifies patients by disposition at the time of triage. Further patient sub-grouping more robustly captures individual risk and recapitulates known emergency department admissions trends.
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Implementation of a Standing Order TakeHome Naloxone Initiative in the Emergency Department Freiermuth C, Harger N, Ancona R, Ryan S, Ruffner A, Lyons M/University of Cincinnati, Cincinnati, OH; Brightview Health, Cincinnati, OH Study Objectives: Emergency departments are a desirable location to distribute take-home naloxone as a means to reduce opioid overdose mortality. Many states have developed procedures to facilitate naloxone distribution without the need for a conventional physician prescription. However, these protocols still require documentation of inventory control and recipient information, which poses operational and resource barriers in a busy emergency department (ED). The objective of this investigation was to evaluate an innovative operational approach to nursing distribution of take-home naloxone directly from the ED that avoids cumbersome documentation procedures while maintaining regulatory compliance.
Methods: This retrospective program evaluation queried electronic health records and automated dispensing cabinet (ADC) reports from an urban, academic ED in a region characterized by high incidence of opioid overdose. The first distribution program was conducted October 2015 thru February 2017. This program involved physician prescription for naloxone and nasal mucosal atomizer. It was facilitated through a parallel public health program based in the ED and required naloxone to be sent to the ED from a satellite hospital pharmacy. The second distribution program was conducted from February 2018 thru April 2018. For this program, Narcan® intranasal kits were placed in an ADC in the ED, and nurses distributed independently under a physician signed protocol without separate prescription. The ADC 1) triggered an automatic alert by which the nurse could confirm that they had been trained in the dispensing protocol and required patient education, and 2) captured patient information required for creation of distribution logs by virtue of ED patient registration. To characterize the lower limit of ED patients with opioid use disorder, we queried diagnosis codes for opioid overdose for ED patients seen during each pilot period.
Results: Over 17 months (pilot 1), 227 prescriptions and 117 doses of naloxone were distributed from the ED, at a median rate of 7 and 0 per month respectively (IQR: 5-13 for prescriptions; 0-10 for kits distributed). Over 3 months (pilot 2), ED nurses distributed 91 Narcan® kits at a median rate of 30 per month (IQR: 29-32). The median rate of opioid overdoses per month was 51 per month (IQR: 39-66) during pilot 1 and 33 per month (IQR: 32-34) during pilot 2.
Conclusions: Reliance on independent nurse action, existing electronic patient records, and usual clinical procedures can facilitate naloxone distribution and satisfy regulatory documentation requirements in an automated fashion. However, streamlined operations are insufficient to bring ED naloxone distribution programs to scale for at-risk patients. Methods: This institutional review board-approved program utilized a nurse as part of the Lab Services/Pathology Department who screened all patients presenting to the ED using our EHR to provide "Opt-out" HIV screening to individuals aged 18-64, who have no reported history of HIV or who have not received an HIV test in the last 12 months. The general consent for treatment in the ED contains specific language outlining "Opt-out" HIV screening that may occur as part of their general treatment. Those candidate patients per criteria as outlined above and who have a signed consent form, obtained "free" (DHEC subsidized) HIV screening as ordered by the research nurse. HIV testing was initially performed using oral swabs but after several false positives we transitioned to blood testing on a point-of-care kit 4 th generation kit with automated confirmation testing using a Geenius tm confirmation assay (Bio-Rad). If positive, the patients contact information was automatically reported to DHEC, and the patient was contacted by the research nurse to schedule post-test counseling with a nurse or social worker from a local HIV clinic. Results: Of 46,213 tests obtained, this program identified a total of 245 HIV positive patients (0.53%), of which 17 were false positives (0.037%) which were all traced back to problems with oral swab collection. In all 73 patients were newly diagnosed with HIV (0.16%) using this program and all were successfully linked to social and medical care.
Conclusions: Since 2006, the CDC has recommended screening patients aged 13-64 years for HIV infection in all health care settings that have a prevalence of undiagnosed HIV infection of 0.1%. Our proportion of newly diagnosed HIV patients (0.16%) using general "Opt-out" screening of patients 18-64 yrs exceeds the CDC recommendations for testing despite our higher age cutoff for screening at 18 yrs versus 13 yrs. Unfortunately, this project ended due to lack of institutional support to sustain testing. The Emergency Department has since restarted this program and has redesigned the testing program with DHEC using a completely novel protocol that utilizes our EHR more effectively. Our initial goal in this report is to highlight the high prevalence of previously undiagnosed HIV infection in the Upstate of South Carolina in order to justify expanded screening efforts to other emergency departments to assist in the nation's HIV prevention effort.
